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Abstract 

Purpose Cultures are increasingly recognised for their inher¬ 
ent value, yet, despite political and societal concern, culture is 
widely unrecognised in assessment techniques. Life cycle 
sustainability assessment (LCSA), a technique encompassing 
environmental, social and economic aspects, is growing in 
popularity. However, cultural values are rarely considered in 
LCSA. This paper reviews the meaning of culture; current 
efforts to include culture in environmental life cycle assess¬ 
ment (LCA), social LCA (S-LCA) and LCSA; and aspects to 
address when investigating integration of culture in LCA, S- 
LCA and LCSA. 

Methods A literature review was undertaken on definitions of 
culture, recognition of culture in policy and decision making, 
and how culture is incorporated into assessment techniques. 
The potential for integrating culture in LCSA was evaluated in 
terms of the potential benefits and challenges. 

Results Culture is often intangible and inaccessible, which 
may then lead to a lack of recognition in decision-making 
processes, or if it is recognised, then it is relegated as an 
afterthought. Explicitly including consideration of culture 
within LCSA will allow its representation alongside other 
sustainability aspects. The challenges of representing culture 
within LCSA include recognising when ‘culture’ should be 
distinguished from ‘social’; culture’s dynamic nature; the data 


Responsible editor: Alessandra Zamagni 

S. Pizzirani (E3) • J. K. Seadon 

Scion, 49 Sala Street, Rotorua 3046, New Zealand 

e-mail: stefania.pizzirani@scionresearch.com 

S. Pizzirani • S. J. McLaren 

Massey University, Private Bag 11222, Palmerston North 4442, 
New Zealand 

S. Pizzirani • S. J. McLaren • J. K. Seadon 

New Zealand Life Cycle Management Centre, Massey University, 

Palmerston North 4442, New Zealand 


collection process; and the diversity of cultures between stake¬ 
holders and at different scales from community through to 
nation. The potential benefits of representing culture within 
LCSA include greater resonance of LCSA results with stake¬ 
holders; a more comprehensive decision support tool which 
appropriately accounts for values; and an assessment tech¬ 
nique which may help protect communities and their diversity 
of cultures. 

Conclusions Representing culture in LCSA is not straightfor¬ 
ward and, to some extent, may be addressed through social 
indicators. However, developing LCSA to explicitly address 
cultural values has potential benefits. Future research should 
focus on opportunities for the development of (a) a culturally 
inclusive LCSA process and (b) additional cultural indicators 
and/or dimensions of existing LCSA indicators that represent 
cultural values. 

Keywords Culture • Life cycle sustainability assessment • 
Quadruple bottom line 

1 Introduction 

Culture can traverse geography and time. It connects as well 
as separates people. It defines societies and distinguishes 
communities. Although evidence for the existence of culture 
is tangible, the concept itself is difficult to define and assess 
due in part to its often inaccessible and intangible nature. As a 
result, culture is rarely considered within many fields of 
research, whilst, arguably, it is an essential component. For 
example, in the area of ecosystem management, Chan et al. 
(2012b) argue that culture and cultural services provide “some 
of the most compelling reasons for conserving ecosystems” 
due to the inextricable links between ecosystems and peoples’ 
sense of identity, place, worldviews and well-being. This 
suggests that, in order to protect culture and the related 
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diversity of worldviews, greater effort should be made to 
focus on recognising and accounting for culture and cultural 
values within both research and decision-making processes. 

There are a few examples of cultural impact assessment 
tools (e.g. Palmer 2011; Stephenson 2008). In New Zealand, 
for instance, the Cultural Impact Assessment (CIA) tool has 
begun to emerge as a potential solution which can be used to 
provide culture-specific impact information. A CIA is “a 
report documenting Maori cultural values, interests and asso¬ 
ciations with an area or a resource, and the potential impacts of 
a proposed activity on these” (RMA Quality Planning 
Resource 2012). CLAs are increasingly utilised by local gov¬ 
ernment councils during impact assessments related to tour¬ 
ism (Te Ao Marama Inc. 2004), urbanisation (Palmer 2011) 
and land use change (Coffin and Kawe 2011). 

At the same time, there are relatively few examples (e.g. 
Harris and Harper 1997; Cochrane 2006) of existing sustain¬ 
ability assessment techniques being altered and reformed to 
address culture in addition to other dimensions of 
sustainability. 

One sustainability technique is life cycle sustainability 
assessment (LCSA) which measures the environmental, social 
and economic impacts associated with product systems 
(Capitano et al. 2011; Ciroth et al. 2011; Finkbeiner et al. 
2010; Guinee et al. 2011; Heijungs et al. 2010; Hu etal. 2013; 
Ketola and Salmi 2010; Klopffer2008; Moriizumi et al. 2010; 
Sala et al. 2013; Traverso et al. 2012; Valdivia et al. 2013; 
Vinyes et al. 2013; Wood and Hertwich 2012; Zamagni 2012; 
Zamagni et al. 2009; Zhou et al. 2007). According to Ciroth 
et al. (2011), LCSA is considered to be the future of environ¬ 
mental life cycle assessment (hereafter ‘LCA’) as it has greater 
potential to represent a variety of impacts beyond the conven¬ 
tional focus in LCA on environmental impacts. The combina¬ 
tion of LCA with life cycle costing (LCC) and social LCA (S- 
LCA) to form LCSA has begun to gain momentum in the 
scientific world, with LCSA publications regarding, for ex¬ 
ample, marble products (Capitano et al. 2011), photovoltaic 
modules (Traverso et al. 2012), waste management of used 
cooking oil (Vinyes et al. 2013) and concrete recycling (Hu 
et al. 2013). Furthermore, The International Journal of Life 
Cycle Assessment recently published a special issue entitled, 
“Life Cycle Sustainability Assessment: From LCA to LCSA”, 
indicating that there is growing interest in the LCSA field. 
Cultural aspects are not readily evident within current LCSA 
methodology, but may be found in limited impact sub¬ 
categories (e.g. cultural heritage) in S-LCA; since there is no 
one group of recommended impact sub-categories, the repre¬ 
sentation of cultural impacts in the final LCSA results is not 
guaranteed. The underrepresentation of culture in LCSA may 
be unsurprising given that LCSA is still in its relative 
infancy. 

This paper explores the varied meanings and uses of the 
term ‘culture’, its recognition in sustainability assessment 


techniques (including LCA and S-LCA), and the potential 
challenges and benefits of representing culture within LCSA. 


2 Culture 

2.1 Definition of culture 

There is a diverse range of cultures worldwide as well as a 
variety of interpretations and perspectives on the meaning of 
‘culture’ (see Table 1). This range demonstrates the globally 
important role of culture and its ability to contribute to mul¬ 
tiple areas of research. 

Table 1 indicates how culture can be transdisciplinary as it 
is recognised in research fields from business to climate 
change, landscape management to sustainable development 
and indigenous knowledge to ecosystem valuation. Generally, 
culture is referred to as an emergent grouping of beliefs, 
knowledge, practices, values, ideas, language and worldviews 
within a social group; each of these elements affects the social 
group’s ongoing attitudes and behaviour. However, culture is 
not bound to a given geographical location or fixed in time. 
Indeed, culture is often thought of as an intergenerational 
concept. Nevertheless, culture’s broad range of definitions 
and uses also exposes its inherent complexity due to its 
distinctly dynamic nature. It is therefore perhaps not unex¬ 
pected that there are challenges when attempting to represent 
culture within environmental management and planning 
(Satterfield et al. 2013). 

For the purposes of the discussion in this paper, the general 
definition of ‘culture’ is used as defined by Anderson and 
Gale (1992, p. 3). 

A dynamic mix of symbols, beliefs, languages and 
practices that people create, not a fixed thing or entity 
governing humans. 

2.2 The recognition of culture 

Culture is increasingly recognised, as evidenced by the num¬ 
ber of national and international policy documents and agree¬ 
ments that are specifically concerned with culture, such as 

• UNESCO (1972) (United Nations Educational, Scientific 
and Cultural Organisation) Resolution and Recommenda¬ 
tion on the Studies and Development of Culture 

• UNESCO (2001) Universal Declaration on Cultural 
Diversity 

• UNESCO (2003) Convention for the Safeguarding of the 
Intangible Cultural Heritage 

• United Nations (2007) Declaration on the Rights of Indig¬ 
enous Peoples 
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Table 1 Definitions and uses for the term ‘culture’ 


Source 

Terminology 

Definition 

Type of research 

Anderson and Gale 
(1992, p. 3) 

Culture 

“A dynamic mix of symbols, beliefs, languages and practices that people 
create, not a fixed thing or entity governing humans” (cited in Head et al. 
2005) 

Cultural geography 

Llobera (2003, pp. 7-9) 

Culture 

“The totality of a people’s way of life, the whole complex of distinctive 
spiritual, material, intellectual and emotional features through which a 
society lives and reproduces itself’ (cited in Kuruppu 2009) 

Climate change adaptation 

Hofstede (1980, p. 21) 

Culture 

“The collective programming of the mind which distinguishes the 
members of one human group from another.”; “includes systems of 
values, and values are among the building blocks of culture” 

Work-related values 

Lindsay (2005, p. 1) 

Culture 

“Culture influences attitudes and behaviour, varies within and across 
nations and within and across ethnicities, and is strongly embedded in 
Indigenous communities.” 

Indigenous entrepreneurial 
attitudes 

Cochrane (2006, p. 320) 

Cultural capital 

“Cultural capital, being the aptitude or inclination of a group or society to 
behave in a certain way, underlies human and social capital and 
describes the potential of a group or society”; “It includes elements such 
as socio-political institutions, values and needs, social preferences, 
environmental ethics and traditional ecological knowledge in a society.” 

Sustainable development 

Millennium Ecosystem 
Assessment (2005, 
p. 40) 

Cultural ecosystem 
services 

“Non-material benefits people obtain from ecosystems through spiritual 
enrichment, cognitive development, reflection, recreation, and aesthetic 
experiences” (cited in Schaich et al. 2010) 

Cultural landscape research 

King (2000, p. 7) 

Cultural resource 

“Any resource (i.e., thing that is useful for something) that is of a cultural 
character. Examples are social institutions, historic places, artefacts, and 
documents.” 

Environmental impact 
assessment 

Chan et al. (2012b, p. 9) 

Cultural services 

“Ecosystems’ contributions to the non-material benefits (e.g., capabilities 
and experiences) that arise from human-ecosystem relationships” 

Ecosystem services 

Billgren and Holmen 
(2008, p. 554) 

Cultural theory 

“Concerned with people’s values, ideas and worldviews” (cited in 
Thompson et al. 1990); people are strongly influenced by their social 
relations. 

Natural resource 
management 

Burger (2011, p. 137) 

Eco-cultural 

attributes 

“Cultural resources which derive from, and indeed require, intact and 
unspoiled natural ecosystems or settings for their cultural value” 

Valuation of ecological 
resources 

Groenfeldt (2003, 
pp. 919-920) 

Indigenous cultural 
values 

Indigenous: “minority cultural groups.. .that have a historic relationship to 
a particular territory and a marginalized relationship to the nation-state”; 
Cultural: “the system of values, beliefs, and ideas that social groups 
make use of in experiencing the world in mutually meaningful ways”; 
Values: “the guiding principles of a social group” 

Cultural development 

Howden (2001, 

pp. 60-62) 

Indigenous 

knowledge 

“A living system of information management which has its roots in ancient 
traditions. It relates to culture and artistic expression and to physical 
survival and environmental management. It controls individual 
behavior, as it does community conduct.”; “Indigenous knowledge 
systems are better understood as practical, personal and contextual units 
which cannot be detached from an individual, their community, or the 
environment (both physical and spiritual), (cited in Davis 2006) 

Native land entitlements 

UNESCO (2003, p. 2) 

Intangible cultural 
heritage 

"the practices, representations, expressions, knowledge, skills—as well as 
the instruments, objects, artefacts and cultural spaces associated 
therewith—that communities, groups and, in some cases, individuals 
recognize as part of their cultural heritage. This intangible cultural 
heritage, transmitted from generation to generation, is constantly 
recreated by communities and groups in response to their environment, 
their interaction with nature and their history, and provides them with a 
sense of identity and continuity, thus promoting respect for cultural 
diversity and human creativity.” 

Cultural diversity and 
sustainable development 

Stephenson and Moller 

Traditional 

“A cumulative body of knowledge, practice, and belief, evolving by 

Cross-cultural 

(2009, p. 139) 

Environmental 

Knowledge 

adaptive processes and handed down through generations by cultural 
transmission, about the relationship of living beings (including humans) 
with one another and the environment” (cited in Berkes 2008) 

environmental research 
and management 

Harris and Harper 
(1997, p. 793) 

Tribal values 

“Individual and collective well-being is derived from membership in a 
healthy community with access to ancestral lands and heritage 
resources, and from the ability to satisfy the personal responsibility to 
participate in traditional community activities and to help maintain the 
spiritual quality of a site, resource, or area.” 

Subsistence exposure 
scenarios for tribal 
communities 
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Environmental beliefs, ethics and values often differ be¬ 
tween cultures (Cochrane 2006). Solutions to environmental 
issues, therefore, should not be universal but instead should 
take into account the unique cultural beliefs of a given area, 
ranging from local to national levels depending on the rele¬ 
vance of the issue. Indeed, one could argue that culture is 
integrally tied into the notion of environmental sustainability 
(UNESCO 2009) given that human beings (and the societies 
within which they exist) have a relationship with the natural 
environment that transcends biophysical definitions. The 
World Commission on Culture and Development (1995, 
p. 38) states: 

It has become clear also that any approach that deals 
only with biophysical exchanges between societies and 
the environment is incomplete. The notion of sustain¬ 
ability raises the question of how nature itself is con¬ 
ceived and consequently of the cultural values that 
condition a society’s relationship to nature. Important 
variants in attitudes to ecological sustainability demon¬ 
strate the need for a culturally diversified approach to 
issues of culture, environment and development, as well 
as for an analysis of mechanisms that perpetuate views 
or actions beneficial or harmful to the environment. 

Many studies have highlighted the importance of 
recognising culture (albeit each with a varied definition of 
‘culture’) within the planning and management of landscapes 
(Tengberg et al. 2012; Stephenson 2008), community devel¬ 
opment (Lane 2006), conservation initiatives (Daily et al. 
2009), ecosystem management (Burger et al. 2008), local 
and national policy making (Berke et al. 2002), entrepreneur¬ 
ial attitude models (Lindsay 2005) and resource management 
(Ross and Pickering 2002). 

Furthermore, culture is considered by some (e.g. Hawkes 
2001; UNESCO 2001; Saastamoinen 2005; Nurse 2006) to be 
the fourth pillar of sustainability alongside economic, social 
and environmental considerations in what is often described 
as the ‘quadruple bottom line’. There is a growing recognition 
of the quadruple bottom line within research topics such as 
sustainable societies (Ellyard 2008), community and environ¬ 
mental health (Luckman 2006), farming systems (Cooper 
2011) and indigenous economic development (Scrimgeour 
and Iremonger 2004). 

2.3 Assessment of culture 

There is debate concerning how best to represent culture and 
the impacts on culture arising from different activities (Harris 
and Harper 1997). Some have argued that it is important to 
qualitatively assess and illustrate the extent of these impacts 
(e.g. MacLean 1996). Others believe that it is necessary to 
quantify the impacts so as to make them more readily 


comparable with other quantitative impact categories (e.g. 
pollution, employment; National Research Council 1994). 

Recent work to assess culture within, for example, the 
valuation of ecosystem services (e.g. Martin-Lopez et al. 
2009) has largely been focussed on translating culture into 
economic figures since doing so may allow the quantification 
of the relative value of different ecosystem functions. Such 
quantification of ecosystem functions may allow for the con¬ 
sideration and inclusion of associated non-market benefits 
(e.g. biodiversity or flood prevention) during resource man¬ 
agement and development of related policy. Alternatively, 
Chan et al. (2012b) argue that to value cultures entirely in 
economic terms “cannot reflect the full extent of their differ¬ 
ences from other ecosystem services” and risks the unintended 
interpretation that different cultures can be bought or sold. 
Although the authors do not have a solution to overcome this 
issue, they do stress that compartmentalising the value of 
culture into only economic terms is a simplification that hides 
culture’s complex interconnectedness to other environmental, 
social or economic services. 

There are a few examples of tools specifically designed to 
assess only cultural values. Examples include the use of an 
agent-based model to represent Maori cultural values (Montes 
de Oca Munguia et al. 2009), development of a cultural 
entrepreneurial attitude model (Lindsay 2005), mapping and 
quantifying cultural services (Plieningera et al. 2013) and the 
creation of a landscape-based cultural values model 
(Stephenson 2008). 

However, Alonso and Medici (2012) emphasise that the 
lack of assessment tools that specifically include cultural 
aspects alongside environmental, economic and social aspects 
directly contributes to the marginalisation of culture, particu¬ 
larly regarding development policies. The authors argue that 
tools or methodologies are needed to adequately assess the 
effects on—and of—culture. 

2.4 Culture and values 

As referenced earlier in the definition by Hofstede (1980), 
“values are the building blocks of culture”, and indeed, there 
are numerous references which highlight the relationship be¬ 
tween values and culture. In their work on the effect of cultural 
values on economic development, Granato et al. (1996) noted 
that promoting the value of economic achievement in a given 
society affected that society’s motivation, which in turn af¬ 
fected the rate of economic growth. Inglehart and Baker 
(2000) argue that understanding a society’s beliefs, values 
and worldviews may enable one to predict the direction and 
rate of cultural change. In social psychological theory, both 
values and cultural norms play a large role in how people 
respond to and perceive fairness as well as how they manage 
uncertainty (van den Bos et al. 2005). Essentially, changes in 
values may cause a cultural shift in social attitudes and 
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behaviours in such areas as the equality of women, morality, 
desired traits for children to display and tolerance of foreigners 
(Schwartz 2006). Thus, values are inextricably linked with 
culture. 

However, the notion of ‘value’ is arguably just as ambig¬ 
uous as ‘culture’. It is used to refer to something of signifi¬ 
cance, worth or importance, and the value attached to this 
‘something’ can vary between geographical location; scales 
(individual, community, regional, national); religions; politi¬ 
cal parties; and cultures. Frequently, value is ascribed to 
tangible, discrete objects. Indigenous values in particular are 
often associated with the presence of a traditional resource, 
sacred building or meaningful site (e.g. burial ground) which, 
when assessed or accounted for, is ultimately similar to the 
process of listing or categorising archaeological sites (Jackson 
2006; English 2002; King 2000). Yet, values can also be 
attached to something that cannot be directly measured, such 
as a landscape or being able to perfonn a traditional activity. 

Schwartz (1999, pp. 24-25) defines values as “conceptions 
of the desirable that guide the way social actors (e.g. 
organisational leaders, policy-makers, individual persons) se¬ 
lect actions, evaluate people and events, and explain their 
actions and evaluations”; they are the “vocabulary of socially 
approved goals” which can be used to motivate, justify, com¬ 
municate, inspire or condemn actions. In short, values are the 
“guiding principles in life”. Cultural values, Schwartz con¬ 
tinues, can then be considered to represent specific societal 
norms, both implicitly and explicitly, and therefore focussing 
on such values directly is an efficient way of describing and 
representing cultures (Schwartz 2006). 

Overall, then, there is some consensus that assessing cul¬ 
tures by using a value-based framework 1 is effective in 
deciphering and interpreting cultures (Leung et al. 2005; 
Javidan et al. 2006). But the “tightness of culture on the 
relationship of values and behaviour has yet to be explored 
systemically” (Roccas and Sagiv 2010, p. 35). It can be 
concluded that significant work still remains for the fair rep¬ 
resentation and assessment of intangible, holistic and aesthetic 
elements such as cultural values (Burger et al. 2008; Daily 
et al. 2009; Venn and Quiggin 2007). 


3 Culture and values in LCA, S-LCA and LCSA 

This section reviews how culture and values are currently 
present in LCA, S-LCA and LCSA. LCC is not discussed 

1 A value-based framework is an approach which assumes a distinct 
relationship between values and culture, and subsequently between cul¬ 
ture and behaviour (Javidan et al. 2006). Scrimgeour and Iremonger 
(2004) argue that creating a value-based framework (including identify¬ 
ing culture-specific values, criteria, objectives and attributes) is useful for 
developing a values hierarchy which can then be used when deciding 
between alternatives. 


here due to the limited number (though not totally absent, e.g. 
Gluch and Baumann 2004) of publications regarding the 
relevance of values and/or culture within the LCC process. 

A review of the LCA literature suggests that there are two 
categories of approaches to inclusion of culture, and its con¬ 
stituent values, in LCA. One category of approaches focusses 
on recognising and allowing values to shape the process of 
undertaking an LCA study (Cowell 1998); generally, this 
takes the form of explicitly soliciting the values of stake¬ 
holders at the goal and scope definition phase of LCA and/ 
or choosing impact assessment methods that are consistent 
with these values. The other category of approaches focusses 
on identifying and assessing additional impact categories 
(such as unique landscapes) and/or dimensions of environ¬ 
mental impacts (uncertainty of results, ability to manage im¬ 
pacts, etc.) whose degree of significance is generally 
recognised as being value-based. Examples are given in 
Section 3.1. 

It may be argued that these two categories of approaches to 
include culture will also be applicable to S-LCA and LCSA. 
We return to this categorisation and its implications in 
Section 5. 

3.1 Culture and values in LCA 

The role of values in the process of undertaking LCA studies 
has been recognised in relation to defining the problem, goal 
and scope; the selection of impact category indicators; the 
optional weighting element at impact assessment; and inter¬ 
pretation of results (Hertwich and Hammitt 2001; Bare and 
Gloria 2008; Schmidt and Sullivan 2002; Bras-Klapwijk 
1998; Tukker 2000; Hauschild 2005). Indeed, the ISO 
14044 standard (ISO 2006) uses the term ‘value choices’ 15 
times in conjunction with scope of the standard (Section 1); 
scope of the study (Section 4.2.3.1); classification and char¬ 
acterisation (Sections 4.4.2.2.2, 4.4.2.2.3, 4.4.2.4); weighting 
(Sections 4.4.3.1, 4.4.3.4.1, 4.4.3.4.2); ranking of impact cate¬ 
gories (Section 4.4.3.3); comparative assertions (Section 4.4.5); 
interpretation (Section 4.5.2.3); and third-party reporting 
(Sections 5.2 and 5.3.2). Moreover, the values and worldviews 
of stakeholders can affect whether or not LCA is chosen as an 
analytical tool to support the decision-making process 
(Finnveden et al. 2003). 

Regarding the problem, goal and scope definition, and 
choice to use LCA in a decision-making process, Ehrenfeld 
(1997) and Heiskanen (2000,2002,1999) highlight the role of 
life cycle thinking and/or LCA in “constructing problems in a 
distinctive way” (Heiskanen 2002, p. 434). And Coelho and 
McLaren (2013) show how the scope for three out of six LCA 
studies in different manufacturing companies changed during 
the process of undertaking the LCA studies—with a signifi¬ 
cant influence on the LCA results and associated implications 
for the decision situation. This suggests that the choices made 
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at goal and scope definition can be important when the LCA 
results are used to support decision making; arguably, values 
have an important—if largely unrecognised—role to play in 
influencing these choices about the inclusion of different 
processes on the basis that they are judged as more or less 
relevant to the decision situation. 

The selection of impact category indicators obviously de¬ 
termines which types of environmental impacts are represent¬ 
ed in LCA results. ISO 14044 is not specific about which 
impact category indicators are to be included in an LCA study, 
but requires that “the selection of impact categories, category 
indicators and characterization models shall be both justified 
and consistent with the goal and scope of the LCA. The 
selection of impact categories shall reflect a comprehensive 
set of environmental issues related to the product system being 
studied, taking the goal and scope into consideration” (ISO 
2006, Section 4.4.2.2.1). Elghali et al. (2006) and Elghali et al. 
(2008) discuss how an LCA study was combined with deci¬ 
sion conferencing to support a UK local authority decision 
about road maintenance; they highlight how additional envi¬ 
ronmental impact categories relevant to local people, but not 
normally included in LCA (such as noise and visual amenity), 
were identified through this process. However, they 
recognised that “a natural tension exists between the need to 
standardise information requirements for completeness in as¬ 
sessment and the needs of a particular local decision context, 
since in the former case the information required for the 
decision process may not be generated while in the latter there 
is a possibility that important data may be overlooked” 
(Elghali et al. 2006, p. 37). It is clear that choice of impact 
categories in an LCA study utilises value-based judgements 
about the relevance of different types of environmental 
impacts. 

Weighting is recognised as being the element in an LCA 
study that “combines scientific results with value judgements” 
and “serves as a base for the interpretation of results” (Walz 
et al. 1996, p. 193). At weighting, values (including ethics, 
morals, worldviews and ideology) are recognised not only in 
the chosen weights but also in the chosen weighting method 
itself (Finnveden 1997). Bengtsson and Steen (2000, p. 102) 
describe the weighting process as a “value-laden expression of 
relative severity”. For example, a weighting method can be 
developed to account for the values of future generations 
(such as by using discounting techniques; Hellweg et al. 
2003; Udo de Haes 2000), or those in a precautionary society 
may wish to apply a greater weight to LCA impact assessment 
results that have a high degree of uncertainty (Wemer 2005; 
Tukker 2002a). Furthennore, Finnveden (1999, p. 35) notes 
that “if robust results are wanted, it can be important to use 
several methods and sets of weighting factors to examine the 
sensitivity of the results to different values and worldviews.” 
Miettinen and Hamalainen (1997, p. 293) argue that there is 
no set of weights which can accurately reflect stakeholder 


values in all situations since “they neither depend on the 
preferences of the actual decision makers nor on the attribute 
ranges that the product alternatives define”; weights and the 
weighting method should be chosen specifically for the LCA 
study at hand. 

Interpretation of LCA results is explicitly recognised as 
requiring consideration of value choices made at goal and 
scope definition (ISO 2006, Section 4.5.2.3). However, the 
format in which LCA results are reported may also influence 
interpretation. A small number of studies have explicitly ex¬ 
plored the use of different formats for the communication of 
LCA results (e.g. Dahlbo et al. 2013; Molina-Murillo and 
Smith 2009; Nissinen et al. 2007). Another group of studies 
have experimented with ‘actor LCA’, focussing on presenting 
the results of LCA studies in ways that represent the potential 
for different stakeholders (or ‘actors’) to realise potential 
improvement options at different stages along the product life 
cycle (e.g. Berlin et al. 2008; Brunklaus et al. 2010; Lofgren 
et al. 2011 ). The values of the LCA practitioner may influence 
the choice of presentation format and whether, for example, 
uncertainties and/or ranges of data are presented on impact 
assessment graphs and which processes are aggregated togeth¬ 
er (for example, whether transportation processes are sub¬ 
sumed within the other life cycle stages of a product system 
or separately represented on impact assessment graphs). 

Turning to culture, its recognition in the LCA literature is 
quite limited. One example is that of Hofstetter et al. (2000) 
who, with the statement that all stages of an LCA should 
integrate subjective elements, suggest that a ‘valuesphere’ be 
added within LCA which would represent the views of the 
decision maker. The authors utilise cultural theory to apply 
three perspectives of social decision making: (a) hierarchy— 
“nature is tolerant”, (b) individualism—“nature is benign”, 
and (c) egalitarianism—“nature is fragile”. These three per¬ 
spectives were also used in the LCA-based Ecoindicator’99 
methodology (Goedkoop and Spriensma 1999) and are used 
in the ReCiPe method (Goedkoop et al. 2013). Accounting for 
differences in cultural perspectives will, in theory, help to 
“establish the seriousness” of environmental impacts 
(Baumann and Tillman 2004) and the “importance of dam¬ 
ages” (Mettier and Hofstetter 2004), communicate and em¬ 
phasise LCA results in a way which is most appropriate or 
effective for a given decision maker, and, overall, create a 
more robust decision support system. De Schryver et al. 
(2009) also applied cultural theory in their research on refining 
global wanning characterisation factors and concluded that 
different cultural perspectives will significantly alter the rela¬ 
tive importance of various impact indicators. 

Another example of culture being recognised in LCA is 
seen in the work of Weidema and Lindeijer (2001). This 
research aimed to contribute to the development of ‘missing’ 
LCA elements that included ‘cultural values’. The authors 
interpret cultural values in a context of “unique landscapes 
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and unique archaeological sites”. It is this uniqueness, the 
authors argue, which inhibits cultural values from being a 
general indicator, and therefore they must be considered on a 
case-by-case basis. Nevertheless, the authors developed a 
general indicator to account for the disaiption of “unknown 
archaeological sites” by relating the factors of disturbed soil 
depth, area and probability of site occurrence. 

3.2 Culture and values in S-LCA 

UNEP and SETAC (2009) define S-LCA as “a systematic 
process using best available science to collect best available 
data on and report about social impacts (positive and negative) 
in product life cycles from extraction to final disposal.” Social 
impacts occur when product or system changes create effects 
which in turn produce phenomena; these phenomena can be 
experienced by and influence people, thus leading to social 
impacts (Macombe et al. 2013; Vanclay 2002). 

Though there are various examples of S-LCA methodolo¬ 
gies, for the most part, they aim to mirror the LCA procedure 
comprising goal and scope definition, inventory analysis, 
impact assessment and interpretation (Benoit et al. 2010; 
Jorgensen et al. 2010, 2008; Hunkeler 2006; Arcese et al. 
2013). Furthermore, although some aspects vary, an S-LCA 
generally follows the ISO 14044 framework (UNEP and 
SETAC 2009). Therefore, it can be postulated that the discus¬ 
sion in Section 3.1 related to LCA is also largely applicable to 
S-LCA. 

The categories, sub-categories and inventory indicators 
proposed for S-LCA were developed primarily in relation to 
international initiatives, frameworks, and conventions pro¬ 
moting and protecting social well-being. Table 2 highlights 
the stakeholder categories and sub-categories developed for 
use within S-LCA which, to some extent, represent culture and 
cultural impacts (e.g. the sub-category of ‘cultural heritage’). 
Despite the representation of culture being evident, in partic¬ 
ular, throughout the category of ‘Local Community’, Hutchins 
and Sutherland (2008) emphasise that many S-LCA studies 
tend to focus more on utilising the social indicators which are 
more aligned with those of LCA and environmental issues 
(e.g. human health) than on culturally related indicators. 

In addition, culture is acknowledged as influencing “what 
is conceived as damaging or beneficial for the human dignity 
and well-being in a society” (Dreyer et al. 2006, p. 94). Thus, 
from the topics in Table 2, the extent to which child labour is 
accepted, corruption is resisted, or indigenous rights are 
respected within a society is largely affected by that society’s 
culture. For instance, in their evaluation of different S-LCA 
impact assessment methods, Parent et al. (2010) note that the 
use of a child labour indicator may raise uncertainties as to 
whether the child labour is a “cultural feature of the commu¬ 
nity” or “a company choice”. These cultural perceptions, 
unique to a given society, must be considered within S-LCA 


Table 2 UNEP/SETAC (2009) list of recommended stakeholder catego¬ 
ries and sub-categories to be reviewed within an S-LCA (Benoit et al. 
2010) 


Stakeholder categories 

Sub-categories 

Worker 

Freedom of association and 
collective bargaining 

Child labour 

Fair salary 

Working hours 

Forced labour 

Equal opportunities/discrimination 
Health and safety 

Social benefits/social security 

Consumer 

Health and safety 

Feedback mechanism 

Consumer privacy 

Transparency 

End of life responsibility 

Local community 

Access to material resources 

Access to immaterial resources 

Delocalisation and migration 

Cultural heritage 

Safe and healthy living conditions 
Respect of indigenous rights 
Community engagement 

Local employment 

Secure living conditions 

Society 

Public commitments to sustainability 
issues 

Contribution to economic 
development 

Prevention and mitigation of armed 
conflicts 

Technology development 

Corruption 

Value chain actors (not including 

Fair competition 

consumers) 

Promoting social responsibility 
Supplier relationships 

Respect of intellectual property rights 


in order for the subsequent results to be relevant and mean¬ 
ingful to the society involved (Hauschild et al. 2008; Dreyer 
et al. 2006). 

3.3 Culture and values in LCSA 

As mentioned in Section 2.2, recognition of culture as a fourth 
pillar of sustainability (alongside economic, social and envi¬ 
ronmental aspects) is gaining momentum and is often referred 
to as the ‘quadruple bottom line’. New Zealand, in particular, 
has been one of the first countries in the world to adopt and 
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promote the application of a quadruple bottom line throughout 
governmental activities. Until the 1970s, indigenous Maori 
were largely excluded from government planning (Dalziel 
et al. 2006). In 1991, the Resource Management Act was 
created which references the Treaty of Waitangi (the original 
signed agreement between Maori and the British settlers) and 
thus strongly advocates the recognition and respect of Maori 
culture in resource management decision making. Legislation 
introduced in 2003 required “councils to plan and work on the 
basis of the ‘quadruple bottom line’ approach and undertake 
quadruple bottom line reporting—considering social, eco¬ 
nomic, environmental and cultural impacts” (Spiller and 
Lake 2003, p. 15). Dalziel et al. (2006), discussing local 
government legislation, state that each of the four components 
of sustainability is strongly linked and mutually dependent; it 
is essential not to neglect a particular component, nor to 
consider any of them in isolation. And Montes de Oca 
Munguia et al. (2009), in the context of representing Maori 
cultural values in land use management, argue that a method¬ 
ology which is readily able to illustrate economic, social, 
environmental and cultural data related to land use (current 
or proposed) is lacking. 

However, the inclusion or recognition of culture (and/or 
changes in culture) within LCSAs is virtually non-existent, 
apart from rare exceptions such as Ketola and Salmi (2010). 
The authors conducted a holistic LCSA, including culture, 
which compared different biofuels. They performed semi- 
structured interviews with a variety of decision makers in 
order to identify their perspectives regarding environmental, 
social, cultural and economic impacts associated with differ¬ 
ent types of biofuels. The cultural results related to, for in¬ 
stance, biodiesels indicate that many stakeholders felt there 
would be a loss of cultural landscapes during the growing 
stage of the crop used to produce biodiesel. The results from 
the interviews were represented qualitatively rather than quan¬ 
titatively, i.e. they did not present discrete cultural indicators 
but instead discussed cultural aspects identified during the 
interviews. 

3.4 Benefits of recognising culture in LCA, S-LCA 
and LCSA 

People are often intimately connected with then culture, and 
this connection can influence one’s way of life, sense of 
identity (individually and as part of a larger group) and level 
of engagement in social processes (Stephenson 2008; Thrift 
and Whatmore 2004). To this effect, Article 13 of UNESCO’s 
Convention on the Protection and Promotion of the Diversity 
of Cultural Expressions states that “parties shall endeavour to 
integrate culture in their development policies at all levels for 
the creation of conditions conducive to sustainable develop¬ 
ment” (UNESCO 2005, p. 8). This process of integrating 
culture into policy can be beneficial as sustainable 


development which recognises culture is more likely to be 
successful, especially regarding the public’s acceptance of 
proposed development initiatives (Macnaghten and Jacobs 
1997). Indeed, developmental change that is not embedded 
in the values and knowledge of a community may be like 
“trying to walk through a locked door after throwing away the 
key” (Gould 2001, p. 69). 

Indigenous or traditional cultural values especially are in 
danger of being diluted or disappearing altogether. If modem 
societies wish to protect these cultural values, Groenfeldt 
(2003) argues that the global community must support local 
indigenous participation in resource management and devel¬ 
opment planning; embrace indigenous spiritual practices and 
worldviews within environmental conservation; recognise 
and protect indigenous rights to land and water resources; 
and respect indigenous identity as it is the cornerstone of 
cultural values. 

The representation of culture in LCA (through, for exam¬ 
ple, recognising and allowing values to shape the process of 
undertaking an LCA study and/or through identification of 
additional indicators) may provide an appropriate platform 
with which to address Groenfeldt’s recommendations. Since 
values are at the heart of multi-objective decisions, accounting 
for values in LCA may lead to it becoming a more robust 
decision support tool (Hofstetter et al. 2000). Structuring an 
LCA study to be consistent with the values of the intended 
audience will ensure that the LCA results are in an appropriate 
context (Bengtsson and Steen 2000). Wemer and Scholz 
(2002) and Heiskanen (2000) assert that LCAs guided by 
the values and worldviews of the decision maker(s) can result 
in clear-cut and focussed decision situations. On the other 
hand, failure to transparently reflect values during the LCA 
process, particularly if its application is to aid policy making, 
may lead to a collapse in meaningful communication, discus¬ 
sion and even acceptance of the results (Bras-Klapwijk 1998; 
Finnveden 1997). 

The technique of S-LCA has made efforts to represent 
culture within its methodology as there are sub-categories 
which may be addressed with a cultural focus (Benoit et al. 
2010). Many sub-categories (cultural or otherwise), however, 
are not necessarily mandatory to complete an S-LCA; it 
depends on the goal and scope of the study at hand as well 
as the context of the study’s geographical and cultural settings 
(Hauschild et al. 2008; Zamagni et al. 2011). Therefore, an S- 
LCA may not always be considered to have accounted for 
culture in its process and/or results. 

Whilst cultural considerations in LCSA have rarely been 
incorporated, the potential exists to do so. Indeed, Jeswani 
et al. (2010, p. 124) state that “broadening LCA towards 
social, cultural and economic aspects would move LCA from 
environmental towards sustainability assessments”, thereby 
creating “an opportunity to increase the significance of LCA 
in political spheres beyond environmental policy”. 
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Furthermore, Allenby et al. (2007) argue that the whole of 
industrial ecology, the discipline in which LCSA sits, should 
encourage continued expansion of LCSA to include cultural 
considerations as it represents an “important opportunity”. 

4 Issues when thinking about integrating culture 
into LCSA 

4.1 Social versus cultural indicators 

But why distinguish between the social and cultural dimen¬ 
sions within sustainability? It is true that social and cultural 
aspects are not entirely separate; social and cultural traits do 
not evolve independently from one another (Weinstein 2005). 
However, there are differences between social and cultural 
aspects. In anthropology, for example, Barrett (2009) notes 
that the term ‘cultural’ embraces beliefs and values whilst the 
term ‘social’ refers to social structures (e.g. institutions, roles, 
etc.). 

Social and cultural indicators also demonstrate distinct 
differences. Table 3 illustrates how the labelling of ‘social’ 
or ‘cultural’ indicators differs amongst various policies, guide¬ 
lines or other research documents. Some indicators, such as 
‘language’, tend to be considered cultural, whilst others, such 
as ‘health’, are thought of in a social context. Although there is 
some overlap (e.g. the ‘education’ indicator), one may argue 
that there is still enough difference between social and cultural 
indicators to justify representing them separately within an 
assessment methodology such as LCSA. However, it is worth 
stressing the importance of focussing efforts across all rele¬ 
vant fields of study to achieve more consensus and consisten¬ 
cy between the use of social and cultural indicators. Only 
when this is done can the meaningful progression of these 
indicators be realised. 

4.2 The dynamic nature of culture 

It is important to note that cultural values and knowledge are 
neither static (Jacobs and Mulvihill 1995; UNESCO 2009) 
nor homogenous; there is no single perspective, interpretation, 
definition or value system that can summarise an entire culture 
indefinitely (Hardy and Patterson 2012). Just as economies 
and ecological habitats change over time, so may certain 
cultural values, thus implying the need for their periodic 
assessment and reconsideration within decision-making pro¬ 
cesses. In order to cope with dynamic cultural elements, 
efforts should be focussed on developing frameworks to rep¬ 
resent culture that can adapt to their subtle nuances, reflecting 
how these change in different contexts. Perhaps successful 
frameworks could be created by conceptualising culture in 
more detail (e.g. from socioeconomic-political drivers of 
change; Leung et al. 2005). In the context of international 


business development, Leung et al. suggest systematically 
characterising the complexity of cultures in a way which 
allows for the identification of when and how the effects of 
cultural considerations may impact the decision-making pro¬ 
cess. These effects can then be integrated into business models 
and theories. 

4.3 Data challenges 

Inclusion of specific cultural indicators in S-LCA and LCSA 
studies, in particular, requires extensive data collection and 
analysis across a range of aspects. Some aspects may be 
numerical (such as with economic data) and other aspects 
may be more narrative (as is often the case with cultural data). 
LCSA research, therefore, may require a mixture of both 
quantitative and qualitative methods (i.e. mixed-methods re¬ 
search). Teddlie and Tashakkori (2008, pp. 5-6) define quan¬ 
titative methods as “the techniques associated with the gath¬ 
ering, analysis, interpretation, and presentation of numerical 
information” and qualitative methods as “the techniques as¬ 
sociated with the gathering, analysis, interpretation, and pre¬ 
sentation of narrative information”. 

The data collection process is often the area with the most 
limitations. These limitations may be due to data being re¬ 
stricted, uncertain, unavailable, inaccurate, unreliable, etc. 
Collecting generally less discrete and tangible cultural data 
may also prove difficult. Some researchers (e.g. Chan et al. 
2012b; Keeney and Gregory 2005; Tipa and Teimey 2003) 
have handled this challenge by creating a community- 
constructed metric or scale (e.g. 1-5) which translates quali¬ 
tative data into numerical scores. Also, Chan et al. (2012a) 
developed an engagement framework which can be used to 
integrate culture into ecosystem services research and decision 
making. Furthermore, some researchers have advocated a 
requirement for site-specific data and others have asserted that 
general, published statistics are adequate (Jorgensen et al. 
2008). Ultimately, the decision between site-specific and more 
general data is highly dependent on how much time and 
resources are available for the data collection phase since 
collection of site-specific data will undoubtedly require a 
significant amount more effort. 

A key challenge is the collection and representation of any 
qualitative (social or cultural) information which may not be 
suitable to represent in the format of a functional unit 
(Klopffer 2008; Arcese et al. 2013). If this is the case, then 
proportional weighting may be used to transform the qualita¬ 
tive results into a format which allows them to be summarised 
per functional unit (Benoit et al. 2010). 

Yet, Espeland (2001) cautions that, when recognising cul¬ 
ture, it is important to not only account for what people value 
(e.g. land) and how much they value it (e.g. on a scale of 1-10) 
but also to understand the process of how they value; when we 
convert their values into new, often numerical, configurations, 
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Table 3 Labelling of indicator-s 


KEY 

Health 

Political participation 

Safety 

Housing 

Skills 

Social connectedness 

Employment 

Recreation & tourism 

Education 

Language 

Autonomy 

Media communication 

Artistic creation 

Protection of culture & 

places 

Social indicator Cultural indicator 


Arctic social indicators (Nordic 

Council of Ministers 2010) 















Investing in cultural diversity 

(UNESCO 2009) 















New Zealand Sustainable 

Development (Department of 

Prime Minister and Cabinet 2003) 















Cultural Indicators: Views from 

Africa Task Force (UNESCO 

2010) 















Sustainable Management of 

Temperate & Boreal Forests (The 

Montreal Process 2009) 















Indicators for Aboriginal forestry 

(Saint-Arnaud et al. 2009) 















Maori sustainable economic 

development (Scrimgeour and 

Iremonger 2004) 















European System of Social 

Indicators (Noll 2002) 















Social indicators (OECD 2011) 















Sustainability indicators for 

community tourism (Choi and 

Sirakaya 2006) 















Sustainable development 

indicators for mining (Azapagic 

2004) 















ISO 26000 Social responsibility 

(ISO 2010) 















Guidelines on S-LCA of products 

(UNEP and SETAC 2009) 
















Labelling of indicators as either ‘social’ or ‘cultural’ is not always consistent, as demonstrated by various policies, guidelines and other research studies 
(in the left column). Yet, it is evident that the indicators are not homogenous; thus, a distinction between ‘social’ and ‘cultural’ is needed. 
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we may inadvertently be “threatening their integrity as social 
beings”. 

4.4 Diversity of cultures between stakeholders and scales 

The ‘value’ of culture can be diversely defined depending 
both on stakeholders (i.e. their specific cultural background) 
and on scale (e.g. a sacred site may have more cultural 
significance to a stakeholder at a local scale than at a global 
one; Hein et al. 2006; Head et al. 2005). Decision making in 
general is a complex process primarily due to the typically 
large number of stakeholder aspirations, goals and objectives 
which must be considered in order to make a balanced deci¬ 
sion (Finkbeiner et al. 2010). Hein et al. (2006), for example, 
examined how stakeholders valued ecosystem services of the 
De Wieden wetland in the Netherlands at various scales. The 
results indicated that local stakeholders are more likely to 
value the enhanced fishing benefits whilst national stake¬ 
holders will more highly value the potential for increased 
biodiversity. However, the authors acknowledge that it is 
challenging to understand how intricate spatial associations 
within landscapes and ecosystems affect and are affected by a 
particular action such as flood prevention measures. 

One possible way to account for this diversity of cultures is 
to engage with stakeholders (including members of relevant 
communities); thus, participatory techniques may be used in 
order to, for example, enhance the underlying LCSA frame¬ 
work and/or indicators. Extensive stakeholder participation is 
uncommon in the process of undertaking LCA and LCSA 
studies. Yet, an LCA undertaken using participatory tech¬ 
niques may lead to more balanced and socially accepted 
results (Tukker 2002b). An LCSA process, especially one that 
is inclusive of both social and cultural aspects, has the poten¬ 
tial to have much more stakeholder involvement during, for 
example, the data collection or inventory phase. Indeed, in 
their review of cultural ecosystem service indicators, 
Hemandez-Morcillo et al. (2013) note that utilising participa¬ 
tory mapping tools can greatly increase the quality and visi¬ 
bility of intangible cultural attributes, thereby allowing for 
more informed decision making in regional landscape plan¬ 
ning. Valdivia et al. (2013) suggest that future LCSA studies 
should create subsequent guidance of how stakeholder en¬ 
gagement was utilised (perhaps even iteratively) throughout 
the process of undertaking the study. 

5 Discussion on how to represent culture in LCSA 

In recent years, there has been increased recognition of the 
need for a more holistic and comprehensive extension of the 
environmentally focussed LCA methodology. Indeed, 
Heiskanen (2001) argues that “the exclusion of non- 
quantifiable and non-environmental issues from LCA” does 


not generally correspond with how ordinary people (i.e. non- 
LCA professionals) see the life cycle method. Instead, she 
recommends anchoring LCA in the culture and worldviews of 
decision makers, both on personal and organisational levels, 
arguing that doing so may facilitate the interpretation, en¬ 
dorsement and uptake of LCA (Heiskanen 2000). 

The inclusion of non-environmental issues in LCA has 
been pursued, as noted in Section 3, through two categories 
of approaches: (a) focussing on recognising and allowing 
values to shape the process of undertaking a study and/or (b) 
identifying additional impact categories and/or dimensions of 
environmental impacts that can be represented at the impact 
assessment and interpretation phases of a study. The more 
recent emphasis upon the development of S-LCA and LCSA 
provides an opportunity to recognise culture and/or cultural 
values in these sustainability assessment techniques alongside 
LCA. Other studies suggest that this may be possible. 
Concerning the first category of approaches (allowing values 
to shape the process of undertaking a study), an example is 
Stevenson (1996) who developed an approach for including 
the indigenous knowledge and values of a First Nation tribe in 
Canada in Environmental Impact Assessment (EIA). Steven¬ 
son argues that it is beneficial to recognise and incorporate 
indigenous knowledge and values into all stages of an EIA, 
thereby enhancing the potential for ElAs to become more 
holistic. Concerning the second category of approaches (de¬ 
velopment of additional impact categories), an example is 
Axelsson et al. (2013) who attempted to map cultural sustain¬ 
ability in the context of land use planning in Sweden. Their 
cultural indicators included ‘cultural landscape’ (in number of 
active farmers per square kilometre) and ‘cultural heritage’ (in 
number of historical remains per square kilometre). 

Thus, future research should focus on opportunities for the 
development of (a) a culturally inclusive LCSA process and 
(b) additional cultural indicators and/or dimensions of existing 
LCSA indicators that represent cultural values. Attention 
should also be given to whether the inclusion of culture in 
LCSA is more appropriate for some decision situations than 
others, e.g. public policy making, decisions involving alterna¬ 
tive uses of land. The challenges to be explored in 
representing culture within LCSA include recognising when 
‘culture’ should be distinguished from ‘social’; culture’s dy¬ 
namic nature; the data collection process; and the diversity of 
cultures between stakeholders and at different scales from 
community through to nation. 

In conclusion, as different cultures are valued for their 
inherent importance and distinct worldviews, and as culture 
is often overlooked in existing sustainability assessment tech¬ 
niques, there is an opportunity for this aspect to be integrated 
into the emerging LCSA technique. Presenting decision 
makers with information about economic, social, environmen¬ 
tal and cultural aspects will allow them to simultaneously 
consider a range of impacts associated with a given process 
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or product, not just impacts associated with one or two as¬ 
pects. The potential benefits of representing culture within 
LCSA include a more comprehensive decision support tool 
which appropriately accounts for values, greater resonance of 
LCSA results with stakeholders and an assessment technique 
which may help protect the rich diversity of cultures found in 
communities across the world. 
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